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To investigate imagery perspective training, 49 participants, ages 18 to 35 (M = 20 
years), completed the Imagery Use Questionnaire (IUQ; Hall, Rodgers, & Barr, 1990) 
before and after 10 imagery trials on an open skill (table tennis) and a closed skill (darts). 
Following each trial, participants completed rating scales (RS) and a retrospective ver-
balization (RV) of imagery use. Based on pretest imagery perspective scores, participants 
were assigned to mismatched training groups (low internal imagers to internal perspec-
tive training; low external imagers to external perspective training). At pretest, partici-
pants experienced both skills more from an internal perspective, but with a substantial 
external component. There was no significant difference between perspective use for the 
open skill or the closed skill. There was a significant increase in internal imagery use for 
internal training on the open skill as measured by RS. There was no significant change 
for the closed skill or for external imagery training. Results indicated that participants 
used more intc:;rnal imagery than external imagery. Internal imagery training did signifi-
cantly increase the use of internal imagery in imagining the open skill; however, exter-
nal imagery training did not significantly alter the use of external imagery. 
Keywords: Tmining; Motor Skill; Imagery; Perspective; Darts; Table Tennis; Verbalization 
Imagery is an effective performance enhancement technique that sport psy-
chologists and athletes use extensively in training and competition (Murphy & 
Martin, 2002; Morris, Spittle, & Peny, 2004; Morris, Spittle, & Watt, 2005). 
Because of its wide use and recognized potential, it is important for us to Wlder-
stand how to best use this important mental skill in sport. 
Imagery in sport is defined as the creation or re-creation of an experience 
generated from memory that involves qu;:tsi-sensorial, quasi-perceptual, and 
quasi-affective characteristics and is under the volitional control of the imager 
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but can occur in the absence of the real stimulus antecedents normally associ.;. 
ated with the actual experience (Morris, Spittle, & Watt, 2005). A key aspect 
of this imagery process that influences imagery use is the imagery perspective 
individuals adopt (Morris et al., 2005). Mahoney and Avener (1977) defined 
perspective in tenns of whether the image is internal or external. They proposed 
that in external imagery, people view themselves from outside their own body 
(i.e., from the perspective of an external observer, much like watching oneself 
on TV), while in internal imagery, people imagine that they are inside their own 
body (i.e., they experience the sensations that might occur when they perform in 
a real situation). 
Sport psychologists have previously considered that internal imagery is 
superior to external imagery for performance enhancement (e.g., Mahoney & 
Avener, 1977; Rushall, 1992; Vealey, 1986). More recent research suggests 
that skill type (e.g., open skill vs. closed skill) might influence which perspec-
tive is more efficacious (Glisky, Williams, & Kihlstrom., 1996; Hardy & 
Callow, 1999; White & Hardy, 1995). Although sport psychologists have 
begun to examine the effect of skill on the application of imagery, to our 
knowledge no previous research has specifically examined whether imagery 
perspective can be trained Thus, even when we know that a particular imagery 
perspective is more effective for enhancing performance of specific skills or 
kinds of skill, we do not adequately understand whether internal and external . · 
imagery perspectives can be trained so that imagers can develop and then adopt 
the desired imagery perspective to help them enhance the performance of par-
ticular skills. 
Imagery Perspective Preference and Use 
Imagery perspective preference refers to the perspective from which indi-
viduals report that they experience imagery more frequently, while imagery 
perspective use refers to the perspective they actually use on a specific occa-
sion. Research on imagery perspectives can be classified in three categories: 
questionnaire studies, electromyography (EMG) studies, and performance skill 
studies. Only in the questionnaire approach have researchers focused on 
imagery perspective use, and this has typically been related to the performance 
level of athletes. Research investigating the impact of imagery training/practice 
on imagery perspective use has been very scarce. In the questionnaire research 
on imagery perspectives, researchers, using a trait or preference approach, have 
typically asked athletes which perspective they use more. The findings have 
been mixe~ with some studies reporting that elite/successful performers use 
more internal imagery than less elite/successful athletes (e.g., Barr & Hall, 
1992; Carpinter & Cratty, 1983; Doyle & Landers, 1980; Mahoney & Avener, 
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1977), some studies fmding no difference in perspective use between these cat-
egories of performer (e.g., Hall, Rodgers, & Barr, 1990; Highlen & Bennett, 
1979; Meyers, Cooke, Cullen, & Liles~ 1979; Rotella,. Gansneder, Ojala, & 
Billing, 1980), or, less often, that elite athletes use more external imagery than 
non-elite athletes (e.g., Ungerleider & Golding, 1991). Although EMG studies 
have suggested that internal imagery produces greater muscular activity than 
external imagery (e.g., Bakker, Boschker, &. Chung, 1996; Hale, 1982; Harris 
& Robinson, 1986; Jacobson, 1931; Shaw, 1940), the distinction between inter-
nal and external imagery and kinesthetic and visual imagery has been confused 
in many of them. That is, in these studies the instructions for internal imagery 
emphasized kinesthetic sensations while those for external imagery emphasized 
visual sensations (Hardy, 1997). Studies examining performance change due to 
imagery practice in different perspectives have also produced mixed findings 
on whether internal or external imagery is superior for performance enhance-
ment (e.g., Epstein, 1980; Gordon, Weinberg, & Jackson, 1994; Mumford & 
Hall, 1985; Neisser, 1976). 
Individual preference for one perspective or another may influence imagery 
perspective use (Hall, 1997), but no studies have specifically examined imagery 
perspective preference (Morris et al., 2005). Interestingly, several studies have 
suggested that it is probably very difficult to categorize participants as internal 
or external imagers, because many people report extensive switching between 
the two perspectives both between imagery trials and within imagery trials 
(Epstein, 1980; Gordon et al., 1994; Harris & Robinson, 1986; Mumford & 
Hall, 1985; Roberts, Callow~ Hardy, Woodman, & Thomas, 2010; Wang & 
Morgan, 1992). This switching between perspectives could be due to the 
assignment of participants to a perspective. group without regard to their 
imagery perspective preference and/or their lack of training in the assigned per-
spective. That is, researchers may assume that participants will be able to use 
the assigned perspective effectively once instructed to do so. Based partly on 
the results of a study by Spittle and Morris (2007), who found that participants 
experienced more internal imagery than external imagery across visualization 
of eight open and closed sport skiils, these researchers (Morris '& Spittle~ 201 0) 
theorized that internal imagery might be the default perspective and that indi-
viduals learn the external perspective with experience. Thus, internal imagery 
may be inherent, but external imagery might add something new and different 
·to the imagery experience, making it more beneficial in some cases (Cox, 
2002). As suggested by Hardy (1997), the positive effect of imagery practice on 
motor skills depends on the extent to which imagery adds useful information 
that is otherwise unavailable. 
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Imagery Perspective Training 
Most of the research on imagery perspective has focused on changes in per~ 
formance as a result of manipulations, assuming that these manipulations affect 
imagery perspective use (e.g., Epstein, 1980; Glisky et al., 1996; Gordon et al., 
1994; Harris & Robinson, 1986; Mumford & Hall, 1985; Wang & Morgan, 
1992). Some studies have employed manipulation checks to determine whether 
participants stuck to the assigned conditions, but none to our knowledge have 
investigated whether participants' imagery perspective use changed due to the 
training. That is, they did not examine whether participants began to use the 
assigned imagery perspective more after the training than before the training. 
Thus; we know very little about whether imagery perspective training impacts 
the imagery perspective use of participants. Examination of whether participants 
can be trained to use a certain perspective by measuring change in the actual per-
spective use (rather than by inferring change from change in perfonnance) has 
been extremely limited (Morris et al., 2005). Thus, we propose that imagery per-
spective training is a critical but under-researched issue. 
Skill Type and Imagery Perspective Use 
The issue of imagery perspective training is also closely linked to skill type. 
Sport psychologists have begun to examine the effect of skill type on the effi-
cacious application of imagery perspectives. Several psychologists (Annett, 
1995; Harris, 1986; Mclean & Richardson, 1994) have suggested that closed 
sf\ills performance might benefit more from internal imagery, whereas open 
skills performance might benefit more from external imagery. Most of the 
research on imagery perspectives has focused on closed skills. In closed skills, 
the environment is relatively constant and the activity is self-paced (e.g., gym-
nastics, darts, diving, shooting). Open skills are those in which performance 
occurs in a constantly changing environment that requir~s athletes to react to 
the changing task demands (e.g., tennis, soccer, basketball). Spittle and Morris 
(2007) asked participants to imagine four open skills and four closed skills and 
used content analyses of concurrent and retrospective verbalizations, as well as 
rating scales, to examine the relative use of internal and external imagery per-
spectives for specific skills. They found that participants experienced more 
internal imagery than external imagery~ but that there was no significant dif-
ference between imagery perspective use on the open and closed skills. Other 
psychologists have suggested that different elements of the skill, such as form 
elements (Hardy & Callow, 1999; White & Hardy, 1995) or spatial elements 
(Paivio, 1985), might influence which perspective is more efficacious for 
imagery practice to enhance performance. Consequently, it appears likely that 
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the type of skill, as well as the imagery perspective preference, might influence 
which. perspective participants will ~se to imagine a particular skill. Thus, 
there is a need for more studies to address issues of skill type as it relates to 
imagery perspective use and imagery perspective training. 
Measurement of Imagery Perspective Use 
. A key methodological issue related to the study of imagery perspective use 
and training concerns what constitutes an appropriate and sensitive assessment 
of imagery perspective use. There have been two main types of measures of 
imagery perspective use: preference or trait measures and visual imagery mea-
sures. Preference or trait measures ask the person to make an overall or glob-
al assessment of what he/she usually does without orienting him/her to a spe-
cific previous event. Trait measures use words such as "usually," "generally," 
or "typically'' because they do not focus on specific events that require tem-
poral orientation or limitation. The Imagery Use Questionnaire (IUQ; Hallet 
al., 1990) and the questionnaire used by Mahoney and Avener (1977) are 
examples of trait measures. Visual imagery measures ask the person to imag-
ine a scene and then to rate his/her imagery of that scene on a scale (e.g., 
Movement Imagery Questionnaire [MIQ], Hall & Pongrac, 1983; Vividness of 
Movement Imagery Questionnaire [VMIQ], Isaac, Marks, & Russell, 1986; 
and Vividness of Movement Imagery Questionnaire-2 [VMIQ .. 2], Roberts, 
Callow, Hardy, Markland, & Bringer, 2008). These are more along the lines 
of a state measure, requiring a temporal orientation or limitation. In addition to 
rating scales (RS), verbalization by participants can also be helpful in under-
standing the cognitive processes that occur during imagery experience. In ret-
rospective verbalization (RV),after perfonning the skill, individuals verbalize 
the cognitive processes they experienced during the imagery. Research using 
an RV protocol spans concept learning (Hendrix, 1947; Phelan, 1965), learned 
generalizations (Sowder, 1974), concept formation (Rommetveit, 1960, 1965; 
Rommetveit & Kvale, 1965a,-l965b), and expert-novice differences in plan-
ning strategies in tennis (McPherson, 2000). Concurrent verbalization (CV) 
involves participants verbalizing their thought processes during performance 
of a task. CV has been used in Newell and Simon's (1972) seminal research 
on problem solving and, more recently, by Annett (1986), who studied how 
people described their imagery of performing simple tasks, such as tying a 
bow, as they did the tasks. 
Spittle and Morris (2007) conducted a study that used CV and RV protocols 
to compare trait and state measurement of internal and external perspectives 
during imagery of sport skills. Participants completed the Imagery Use 
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Questimmaire (IUQ; Hall et al., 1990) and then imagined perfonning four open 
skills and four closed skills. Participants provided CV during their imagery. 
Immediately after imaging each skill, participants completed a rating scale (RS) 
and RV. Spittle and Monis used content analysis of the CV and RV transcripts 
to identify perspective use during imagery of each skill. Results revealed that the 
TIJQ was not a strong predictor of the imagery actually used on specific occa-
sions, as reflected by CV, RV, and RS. Whereas Pearson's correlations between 
llJQ external and internal perspective items and CV, RV, and RS were low to 
moderate, correlations between CV, RV, and RS were all above, r = .90. The 
researchers concluded that CV, RS, and RV ~ere equivalent measures of 
imagery perspective actually used to image perfonning particular skills, whereas 
the IUQ was a measure of general preference only. Similarly, Callow and Roberts 
(20 1 0) reported only moderate correlations between a preference measure of per-
spective and scores on the VMIQ-2 for internal and external imagery ability. 
fu many studies, researchers have simply assigned participants to imagery 
perspective groups and assumed that they used the assigned perspective~ which 
is questionable, given the variability of imagery perspective use in research. 
Researchers, have often assigned participants to groups based on their self-
reported preferences and assumed that imagery use on specific occasions was 
the same as preference for imagezy use in generaL The results reported by Spittle . 
and Morris suggest that a more trustworthy approach is needed, one that will 
measure imagery perspective ·use effectively to monitor participants' actual use 
pfperspectives in any imagery activity. 
It is clear that imagezy perspective use is a key aspect in imagery training by 
sport psychologists. Research also indicates that athletes have preferences or 
biases for one or another imagery perspective, but that each perspective is like-
ly to be more effective in particular situations, as proposed by Hardy (1997). It 
follows that it is important to detennine whether athletes can be trained to use 
their weaker perspective in appropriate contexts. Thus~ the aims of this study 
were threefold: to examine whether individuals can be trained to image in a pre-
detennined imagery perspective; to investigate the use of internal and external 
imagery in imaging open and closed sport skills; and to examine the measure-
ment of internal and external imagery perspective preferences and use, and the 
relationship between measures of preference and use. 
Method 
Participants 
Participants were 49 sports performers (25 males; 24 females) betvveen the 
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ages of 18 and 35 years, with a mean age of20.0 (SD = 3.25)~ recruited from 
undergraduate classes in sport psychology and from local sporting teams. All 
participants had prior experience of table tennis and darts, so they were familiar 
with the activities that they were required to image. They reported relatively low 
use of imagery in training and competition on the IUQ (see Table I) with means 
of 3.04 to 4.69 on a 7-point scale. Participants were assigned either to internal 
training or external training based on scores. on the pretest for IUQ items 4a and 
Sa, rating scales (RS), and retrospective verbalization (RV). They were mis-
matched based on imagery perspective use, so that those who scored low or 
moderate for internal imagery on the pretest were assigned to internal training 
and those who scored low or moderate for external imagery on the pretest were 
assigned to external training. Where it was difficult to assign participants to a 
group due to differences between scores on the IUQ, RS, and RV, the RS score 
was used as the final determinant for assignment. The intern~! training condition 
consisted of23 participants (12 male, 11 female) with a mean age of20.22 years 
(SD = 3.13), and the external training condition consisted of26 participants (14 
male, 12 female) with a mean age of 19.81 years (SD =3.39). 
Design 
As described above, we thus employed a two-condition design in which par-
ticipants in both conditions received mismatched image:ry perspective training. 
Following assigrirn_ent to the conditions, they. underwent four 30-min trairiing 
sessions, including 10 trials of imaging each skill from the mismatched per-
spective. Then they completed posttests on the IUQ, RS, and RV. 
Measures 
Imagecy perspective measmes were selected based on the research by Spittle and 
Morris (2007) as follows. 
Imagery Use Questionnaire. (IUQ; Hallet al., 1990). We used the IUQ to 
assess general imagery perspective use. It consists of 35 7-point scale items 
ranging from 1 = never or very difficult to 7 = always or very easy. Only one 
item measures external imagery perspective use (IUQ item 4a). Participants rate · 
the extent to which they see themselves from outside of their body, as if watch-
ing themselves on a video. Similarly, one item assesses internal imagery per-
. spective use (IUQ item 5a). Participants rate the extent to which they see what 
they would see if they were actually playing or performing. Hall (1998) report-
ed that the IDQ has had no psychometric evaluation for validity, but test-retest 
reliability values are reported to range from r = .65 to r = .95. 
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Rating scales (RS). We used rating scales (RS) to assess imagezy in the 10 
trials of each skill. Participants completed RS following each imagery trial. The 
RS probed the use of internal and external perspectives, using 1 0-cm analog 
scales anchored by 100% internal I 0% external at the left end .of the 1 0-cm line 
and 100% external I 0% internal at the right end of the line. Spittle and Morris 
(2007) reported correlations of r = .90 with RV scores and r = .94 with CV · 
scores, to support the convergent validity of the RS measure. 
Retrospective verbalization (RV). Following imagery trials 1, 5) and 10 on 
each skin; and completion ofRS, we recorded the RV on audio tape and later 
transcribed the recordings. We scored the the RV transcripts for the proportion 
of internal and external imagery, using the approach developed by Spittle and 
Morris (2007), so that possible scores ranged from 0 to 1 00, with a low score 
indicating more internal imagery and a high score indicating more external 
imagery. Inter-rater reliability between the two raters in the Spittle and Morris 
(2007) study was, r = .99. The researchers reported support for the convergent 
validity of the RV measure with correlations ofr = .90 with RS scores and r = 
.91 with CV scores. 
Tasks 
Participants imagined perfonning two sport skill tasks over 10 trials each. 
Before the first trial, they. were shown a schematic diagram of the task to help 
them understand it Instructions described the task, emphasized experience of all 
the senses, and encouraged the participants to imagine the skill using real-time 
speed. The two sport skill tasks were as follows. 
Open skill task: Returning a moving ball to a target. Participants imagined 
hitting a table tennis ball, projected to them by a ball-projection machine, to a 
concentric-circles target on the opposite side ·of a table tennis table. The 
schematic diagram of the task included information on the table's dimensions 
(152 em wide x 274cm long x 76cm high), net height (15.25cm), position of 
the concentric circles target and ball projection machine on the table (center · 
and rear of the opposite side of the table), and size of the. concentric-circles 
target (100 em, with 5 circles ·having diameters of 20 em, 'to em, 10 em, 10 
em, and 10 em). 
Closed skill task: Throwing a dart at a target. Participants imagined throw-
ing a dart at a concentric-circles target from a distance of2.44 meters (the stan-
dard competition distance). The schematic diagram ofthe skill included infor-
mation on the distance to throw (244 em), the height of the dartboard's center 
from the ground (172 em), and target size (20cm, with 5 circles having diame-
ters of 1.5 em, 2.5 em, 2.25 em, 2.25 em, and 2.25 em). The target circle diam-
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eters on the dartboard were predetermined by their markings. In pilot work, we 
derived the target circle diameters for the table tennis task so that outcome 
scores on the two tasks were equivalent. 
· Treatments 
Participants undertook imagery perspective training in their assigned con-
dition. Training in each perspective consisted of four 30-min training sessions. 
Internal training and external training followed the same basic' format. The 
experimenter read the instructions aloud and, to ensure consistency~ the same 
imagery script was followed for all p¥ticipants. The imagery perspective was 
emphasized throughout each program, and the participants spent equal time 
practicing open and closed skills. 
Internal training. Training followed several stages, .with the imagery 
increasing in difficulty and complexity. The training progressed as follows: (a) 
imagery of very simple static objects (e.g., a table tennis bat and ball, a dart and 
a dartboard), followed by imagery of more complex, dynamic activities (e.g., 
throwing a ball at a wall, throwing a dart at a dartboard, serving a table-tennis 
ball, hitting a backhand or a forehand); (b) imagery of short duration, with the 
length of each imagery practice trial gradually increased;. (c) inquiry about the 
imagery experience after each practice trial, especially concerning problems 
and difficulties, as well as guidance and adjustment of the training to .deal with 
any problems. 
The internal imagery perspective was emphasized throughout the program. 
This was achieved by stressing that objects should be viewed from a first-per-
son perspective of being inside the body, with full experience of all of the 
senses. Later, imagery practices of longer-duration skills were initiated with 
the instruction to image from inside the body. The program involved two 30-
min sessions designed to train participants in the desired perspective during 
the imagery rehearsal period. In Session 1, participants imagined static objects 
while. in Session 2, they imagined simple movements. In addition to using all 
their senses,the instructions stressed imagining themselves performing the 
task successfully and maintaining the desired perspective. Sessions 3 and 4 
involved imagery of performing the open and closed skill tasks: returning the 
projected table tennis ball to the horizontal concentric-circles target on the 
other side of the table, and throwing a dart at the dartboard from the predeter-
mined distance. 
External training. In training and instructions, we emphasized seeing and· 
experiencing the skill from a third-person perspective; that is, as if watching 
oneself on TV, from outside one's 0\¥11 body. Participants spent equal time 
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practicing open and closed skills. The program for external imagery training 
followed the same fonnat as the internal imagery training with four 30~min ses-
sions but with a change in orientation to the external perspective. Later, we ini-
tiated imagery practices of longer~duration skills with instructions to imagine 
fr·om outside the body. 
Procedure 
Summarizing the above, after ethics approval from the Victoria University 
Human Research Ethics Committee, participants were recruited from under-
graduate classes in sport psychology and local sporting teams employing stan-
dard consent procedures. They completed the IUQ and pretests of imagery per-
spective use over 10 trials of imagery of the open skill and 10 trials of imagery 
of the closed skill. Following each trial, they completed RS of imagery per-
spective use. Participants also provided RV after trials 1, 5, and 10. They were 
then assigned to a mismatched internal training or external training group based 
. on reported· imagery use on the imagery perspective measures; that is, those 
who scored low or moderate for a pa1ticular perspective completed training in 
that perspective. Where it wa...;; difficult to assign participants due to differences 
between scores on the perspective measures, the RS score was used as the final 
determinant of assignment; those with scores of0-50 were assigned to internal 
imagery training and those with scores of 51-I 00 were assigned to external 
imagery training. Participants comp]eted the four 30-min training sessions over 
.. 7 days, with training starting on the day of the pretests. On the final day of the 
training session, participants completed posttests on imagery perspective use 
over the I 0 imagery trials on the open skill and 10 imagery trials on the closed 
skill by filling in the RS and providing RV after trials 1, 5, and 1 0. Finally, they 
completed the IUQ again. 
Data Analysis 
To test assignment of participant to training condition at pretest, we con-
ducted independent samples t tests between training conditions on the imagery 
measures. We conducted 2 (treatment) x 2 (time) mixed model ANOVAs to· 
detennine the effect of the two training conditions (internal and external) on the 
IUQ, RS, and RV scores. To analyze differences in pretest imagery use, a 
paired samples t test was calculated between lUQ items 4a and Sa, and a 2 
(task) .x 2 (measure) repeated measures ANOVA to analyze differences 
between imagery perspective use in imagery of the open and closed skills. To 
analyz·e the relationship between measures of imagery perspective use, we con-
ducted a correlational analysis using Pearson's product moment correlation 
coefficients, among the IUQ items 4a and 5a, RS, and R V. 
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Results 
In the results~ we examine the effect of imagery perspective training on per-
spective use~ the use of internal and external imagery in imagining the open and 
closed sport skills, and the relationship between the measures of perspective use. 
Imagery Perspective Training 
Table 1 displays the scores of the 35 IUQ items on imagery·perspective use. 
Table 2 summarizes the means and standard deviations for the ratings on illQ 
items 4a and Sa, and for the RS and RV on the imagery trials of the two skills 
for both training conditions at pre- and posttest 
Assignment to mismatched training conditions. The assignment of partici~ 
pants to mismatched training conditions was supported by significantly higher 
scores at pretest for internal training than for .external training {see Table 2) on 
the RS for the open skill, t(47) = 8.6l,p = .001, d = 1.23, and RV, t(47) = 7.02, -
p = .001, d = 1.00 and RS for the closed skill, t(47) = 7.769, p = .001, d = 1.11, 
and RV, t(47) = 9.28, p = .001, d = 1.33, as expected, with large effect sizes. 
On the IDQ items, for IUQ 4a (which measures external imagery), the mean 
was significantly higher for internal training participants than for external train-
ing participants, t(47) = 3.30~ p = .002, d = .47, as expected. Interestingly, on 
IUQ Sa (measuring internal imagery), the mean was not significantly different 
for internal training participants and external training participants~ t(47) = .64, 
p =.53, d= .09. 
IUQ perspective items. A 2 (treatment) x 2 (time) mixed model ANOVA 
showed no significant time effect, F(1,47) = .16, p = .69, 'Y)2 = .01, and no sig-
nificant interaction effect, F(1,47) = .29, p = .59, 'fl2 = .01, for IDQ item 4a. 
There was also no significant time effect for IUQ item 5a, F(1,47) = 1.11, p = 
.30, 1']2 = .02, but there was a significant interaction effect, F(1,47) = 4.1l,p = 
.048, 11:z = .08. Follow-up pairwise comparisons revealed no significant differ-
ence in scores for external training (p = .48) but a significant decrease in scores 
for internal training (p = .04), against the training condition, with the internal 
training group decreasing their reported preference for internal imagery. 
RS and RV data. The 2 (treatment) x 2 (time) mixed model ANOVA on RS 
scores for the open skill indicated no significant effect for time, F(l A7) = 1.97, 
p = .17, 112 = .04, There was a significant interaction effect, F(1,47) = 7.92,p = 
.01,112 ~ .14, with a large effect size. Pairwise comparisons revealed a signifi-
cant difference in pretest and posttest scores for internal training (p = .006) but 
not for external training (p = .31 ). For the RS on the closed skill, there was 
Table 1 \D 
... - !,;) 
Imagery Use Questionnaire Item Descriptive Statistics 
~ Item Internal Training Group External Training Group :::;_· ~ 
Pretest Posttest Pretest Posttest § 
M SD M SD M SD M SD ~ 
1. To what extent do you use mental imagery in your training? 3.04 1.64 3.17 ~ 1.61 3.73 1.46 4.08 1.57 ~-
2. To what extent do you use mental imagery in competition? 4.39 1.70 4.17 1.61 - 4.69 1.76 4.69 1.81 
3. Do you use mental imagery: 
a. before a practice? 2.57 1.75 3.22 1.78 3.35 1.74 3.46 1.79 
b. during a pmctice? 2.78 1.54 2.87 1.74 3.31 1.35 2;88 1.45 
c. after a practice? 2.52 1.70 2.96 1.64 3.08 1.47 2.92 1.60 
d. before an event? 4.78 1.62 4.52 1.65 5.04 1.73 5.08 1.57 
e. during an event? 3.22 1.70 3.39 2.13 3.85 1.95 3.65 1.87 
f. after an event? 3.04 1.80 3.35 1.70 3.12 1.45 3.96 1.76 
g. during another unrelated activity (e.g., running)? 3.09 1.95 3.43 1.78 2.85 1.59 3.08 1.70 
h. during breaks in day? 2.52 1.44 2.61 1.64 2.81 1.39 2.88 1.66 
4 
a. When you use mental :imagery, do you see yourself 
from outside of your body as jf you are watching 
yourself on a video? 4.91 1.86 5.17 1.30 3.15 1.87. 3.12 2.03 
b. If you do, how vivid is this image? 4.52 3.74 4.96 1.36 2.73 2.34 2.65 2.24 
c. How easily can you control that image? 3.74 1.79 4.30 1.52 2.50 2.14 2.38 2.08 
5. 
a. When you use mental imagecy do you see what 
you would see as if you were actually playing or 
perfonning? 5.13 1.36 4.52 1.83 4.85 1.71 5.04 1.73 
b. If you do, how vivid is this image? 5.09 1.38 4.39 1.64 4.23 1.63 4.35 1.60 
c. How easily can you ch'!Ilge that view? 4.30 1.58 3.78 1.44 3.81 1.67 3.92 1.57 
Item . Internal Training Group External Training Group 
Pretest Posttest Pretest Posttest 
M SD M SD M SD M SD 
·-----~ 
6. When you are imaging, how easily do you see: 
a. isolated parts of a skill? 3.57 1.38 3.61 1.44 4.08 1.98 4.08 1.87 
b. entire skill? 4.96 1.49 5.04 1.49 5.12 1.70 4.88 1.56 
c. part of an event? 4.39 1.37 4.43 1.53 4.65 1.41 4.77 1.56 
d. entire event? 4.09 1.62 3.43 1.90 3.62 1.81 3.54 1.50 
7. When you are imaging, how often do you see: 
a. someone else perfonning (e.g., to imitate)? 2.78 1.38 3.00 1.57 2.62 1.58 2.92 1.62 
b. yourself perfonning incorrectly? . 2.65 1.37 3.09 1.50 3.08 1.94 3.08 1.62 (') 
c. yourself losing an event? 2.26 1.29 2.70 1.36 2.65 1.72 2.77 1.56 g; 
d yourself doing a pre-event routine (e.g., warm up)? 2.26 1.74 2.22 1.62 2.04 1.28 2.46 1.45 
' 
e. the atmosphere of the competition day? 4.13 2.01 3.43 1.90 3.85 1.93 3.88 1.68 e;. 
£ yourself winning an event? 5.39 1.37 5.30 1.18 4.81 1.90 4.92 1.94 § 
g. yourself receiving a first place award? 4.26 2.32 4.30 1.96 3.58 2.10 4.04 2.05 p. ~ 
8. When you are using mentai imagery to what extent do you ! 
actually feel yourself performing? 4.48 1.68 4.43. 1.67 4.46 1.56 4.54· 1.61 E.. 
..... 
9. How easily do you feel: !3 ~ 
a contact with equipment? 3.61 1.83 3.70 1.58 3.54 1.77 3.69 1.74 (11 ~ b. specific muscles 3.09 1.70 3.57 1.78 3.12 1.66 3.50 1.70 "t:: 
t'D 
c. body control? . 4.09 1.44 4.13 1.39 4.42 1.77 .4.62 1.83 ... 
"' '0 
10. Are your imagery session~ structured (i.e., you know in "' g<r 
advance what you will do and for how long)? . 2.65 . 1.64 2.30 1.40 2.62 1.68 . 2.35 1.62 (11 
"' 
11. Are your imagery sessions regular (i.e. at a specific time !:X' (11 
t-3 
each day)? 2.43 1.38 2.00 1.38 2.58 1.55 2.81 1.70 ... I" 
12. In preparation for yom all time best performance, how 
s· 
(11 p. 
much imagery did you do? 4.61 1.88 4.61 . 1.59 4.12 1.82 4.19 1.67 
..,;) 
'0 
lU 
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Table2 
Perspective Training Effects for IU~ RS, and RV Perspective Ratings 
Pretest Posttest 
M SD M SD 
Internal Training 
IUQ 4a (External) 4.91 1.86 5.17 1.30 
IUQ5a (Internal) 5.13 1.36 4.52 1.83 
RS Table Termis 70.91 23.04 59.33 26.22 
RS Darts 64.87 23.93 53.04 27.43 
RV Table Tennis 73.55 30.11 54.93 32.84 
RV Darts 70.29 29.07 56.30 39.41 
External Training 
IUQ 4a (External) 3.15 1.87 3.12 2.03 
IUQ5a {Internal) 4.85 1.71 5.04 1.73 
RS Table Tennis 21.77 16.74 25.65 20.29 
RSDarts 19.02 17.19 21.78 21.20 
RV Table Tennis 19.23 24.01 12.24 19.15 
RVDarts 8.65 16.41 12.37 20.34 
no significant main effect for time, F(l,47) = 1.38,p = .25,112 = .03 and no sig-
nificant interaction effect, F(l,47) = 3.57,p = .07,112 = .07. For the RV scores 
on the open skill, there was a significant main effect for time, F(l,47) = 7.83, 
p...:.. .0 1, 112 := .14, with a significant increase in scores from pretest to posttest, 
fudicating increased internal imagery use. The effect size was large. There was 
no significant interaction effect, F(1,47) = 3.15,p = .08, rJ2 = .06. For RV on 
the closed skill, there was no significant main effect for time~ F(l ,47) = 1.06, 
p = .31, 1')2 = .02, and no significant interaction effect, F(I,47) = .3.25,p = .08, 
112 = .06. 
Pre-Training Imagery Use and Skill Type 
Mean imagery perspective use at pretest for all participants (regardless of 
assigned perspective training group) from the IUQ and RS and RV for the two 
sport skills is displayed in Table 3. 
Imagery Use QuestiOnnaire (IUQ). A paired samples t test on pretest scores 
for all participants regardless of group indicated that the mean for IUQ5a 
(internal) was significantly greater than the mean for IUQ4a (external), t( 48) = 
-2.69, p = ~01, d = .38, suggesting greater preference for use of internal over 
external imagery. The effect size was medium. 
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RS and RV data. The means and standard deviations for the RS and RV at 
pretest suggested that participants . experienced more internal than external 
imagery in the imagery trials, as the means for both the open and closed skill 
are below 50. Nonetheless, given that both m~ans were above 40~ participants 
did report using a substantial proportion of external imagery. A 2 (task) x 2 
(measure) found no significant main effect for task, F(l,48) ~ 2.85,p = .10, 'Y)2 
= .06, or for measure, F(l,48) = .45,p =.51, 'tl2 = .01, and no significant inter-
action effect, F(l,48) = .88,p = .35, 1')2 = .02. 
Measurement of Imagery Perspective Use 
The Pearson's correlations in Table 4 indicated a strong positive relationship 
between the RS and RV, which the participants provided in close proximity in 
terms of time. ·There were positive correlations between IUQ 4a (external 
imagery question) and the RV and RS. There was 110 relationship between IDQ 
Sa (internal imagery question) and the RV and RS. 
Table 3 
Imagery Perspective Use at Pretest for All Participants 
M SD 
IUQ4a 3.98 2.05 
IUQ5a 4.98 1.55 
Table Tennis (Open Skill) 
RS 44.84 31.67 
RV 44.73 38.29 
Darts (Closed Skill) 
RS 40.54 30.84 
RV 37.59 38.64 
Table4 
Correlations between Imagery Perspective Measures at Pretest 
IUQ5a Open Closed Open Closed 
(internal) Skill Skill Skill Skill 
RS RS RV RV 
IUQ 4a (external) ",03 .37** .31"' .37** .27 
IUQ Sa (internal) .03 -.05 .01 -.01 
Open Skill RS .88*** 
Closed Skill RS .86*** 
*p < .os. **p < .01, ***p < .001 
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Discussion 
In this study we investigated the training of imagery perspectives to dis-
cover whether participants could be trained to image in a predetennined 
imagery perspective. We also examined internal and external imagery per-
spective use during imagery of an open and a closed sport skill, based on the 
proposition that the type of skill (open or closed) would influence imagery per-
spective use (e.g., Harris & Robinson, 1986; McLean & Richardson, 1994). 
The measurement of internal and external imagery use with state and trait mea-
sures of imagery perspective was also examined 
Imagery Perspective Training 
Can people can be trained to image in a given perspective? The internal 
imagery training did significantly increase internal imagery use for the open 
skill for the RS but not for the closed skill or for the RV measure. These results 
suggest that imagery perspective training does not significantly alter the use of 
external imagery by participants in mismatched perspective training conditions. 
Moreover, they provide only very tentative support for previous studies that 
have suggested internal imagery can be enhanced with training programs, 
although those studies measured perfonnance rather than change in imagery . 
perspective use resulting from imagery training (e.g., Gordon et al., 1994; 
Templin & Vemacchia, 1995; White & Hardy, 1995). Some research has also -
suggested that external imagery can be trained, but again changes in perspec-
tive use were not measured and the conclusions were based on performance . 
changes as a result of training (e.g., Burhams, Richman, & Bergey, 1988; 
Gordon et al., 1994; Van Gyn, Wenger, & Gaul, 1990). The possibility also 
exists, of course, that a shift from a strong reliance on one perspective to a more 
moderate use of perspective might be due to regression to the mean, where par-
ticipants who report extremely low or high scores on a pretest tend to move 
toward more moderate scores regardless of training. Since there was no signifi~ 
cant effect of external perspective training, exploration of external imagezy train~ 
ing effects seems warranted Future research might address whether it is effec-
tive for performance enhancement to ·change imagery perspective use by train-
ing. At present, the link between trairiing in imagery perspective use and perfor-
mance has not been demonstrated 
Imagery Perspective Use 
Participants indicated a greater general use of internal imagery than exter-
nal imagery. This suggests that people do have an imagery perspective prefer-
ence towards internal imagery. This finding supports the view that imagery 
Can Internal and Extemallmagery Perspectives Be Trained? 97 
perspective is initially internal and the extent to which it becomes external or 
mixed depends on experience, particularly during childhood, as in a default per-
spective (Fogarty & Morris, 2003; Morris & Spittle, 2010). Despite this, par-
ticipants did report the use of external imagery· on the IUQ and during imagery 
trials. Therefore, external imagery, although not the default, may add something 
new and different to the experience (Cox, 2002; Morris, Spittle, & Perry, 2004) 
or provide useful information that is othetWise unavailable ·(Hardy~ 1997). 
Callow and Roberts (2010) also found that pru}icipants tend to report higher 
ability for internal than external imagery. A practical implication of this finding 
·for applied sport psychologists is that training athletes to use both perspectives 
rrlightbenefitperfonnance. · 
No studies have specifically inves~gated the imagery perspective preference 
of athletes. Previous studies with the IUQ (e.g., Barr & Hall, 1992; Hall et al., 
1990; Rodgers, Hall, & Buckolz, 1991; Salmon, Hall, & Haslam, 1994) and 
other general imagery questionnaire studies (e.g., Carpinter & Cratty, 1983; 
Doyle & Landers, 1980; Highlen & Bennett, 1979; Mahoney & Avener, 1977; 
Meyers et al., 1979; Rotella et al., 1980; Suinn & Andrews, 1981; Ungerleider 
& Golding, 1991) have produced mixed fmdings on perspective preference as 
part of general imagery use. Clearly, there is a need for more research on whether 
there is a perspective preference and, if so, does it tend to be for internal or exter-
nal imagery and is it moderated by experience; skill level, and/or imagery train-
ing. The participants in previous studies were not experienced performers on the 
skills imagin~ suggesting that inexperienced performers might use internal 
imagery more than external imagery, at least under some circumstances. 
The instructions for the pre- and posttest imagery trials emphasized experi-
encing all the senses, but did not instruct participants to image in a specific per-
spective. We employed this approach because many authors (e.g., Glisky et al., 
1996; Gould & Damarjian, 1996; Harris & Harris, 1984; Orlick, 1986; Vealey 
& Greenleaf, 2001) have suggested that imagery in which all the senses are 
used is more effective. Critics could argue that this might have led participants 
to use more internal imagery during the trials because the defmitions of sense 
modality and imagery perspective were confounding. Even if this were true, it 
would not explain the higher ratings of internal imagery on the IUQ perspec-
tive items, which participants completed before the imagery trials. The open 
and closed skills used in the studies (e.g., ball sport or target skills) might have 
influenced the greater use of internal imagery. Researchers should investigate 
whether such skills are more suite4 to an internal imagery perspective than 
other types of sport skills. 
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Skill Type and Imagery Perspective Use 
One aim of the research presented in this paper was to examine actual 
imagery perspective use during visualization of open and closed skills. to ascer-
tain the effects of skill type on imagery perspective use. A possible explanation 
for the mixed findings for imagery perspectives in sport is that researchers have 
not considered the nature of the skill. It was proposed that there would be. dif-
ferential effects for imagery use during imagery of open and closed skills (e.g.~ 
Annett, 1995; Harris, 1986; McLean & Richardson, 1994). Only one previous 
study, however, has specifically compared imagery perspective use with two or 
more skills and there was no instruction to image in a given perspective. Spittle 
and Morris (2007) found no significant difference between imagery perspec-
tive on the open and closed sport skills, although the use of external imagery 
during imagery of the closed skills tended to be higher than during imagery of 
the open skills. In the present study, there was no significant difference between 
the use of external and internal imagery for imagery· of the open and closed 
skills. This issue merits further investigation. 
Sport psychologists also need to consider in more depth, frqm a theoretical 
perspective, whether itis possible to image open skills fully and predictably, or 
only their perceptual-motor elements, since it is difficult, if not logically impos-
sible, to produce images of the unexpected. There is really no environme~tal · 
unpredictability in imagery because the person must generate the image. 
4feasurement of Imagery Perspective Use 
We aimed to compare a general measure. of perspective and specific mea-
sures of perspective taken immediately after imagery experience. The IUQ was 
not a good indicator of imagery perspective use on a specific trial. The internal 
imagery question of the IUQ correlated poorly with the specific measures of 
imagery perspective use, suggesting that there might be a problem with this 
IUQ item. The specific measures of imagery perspective use (RS and RV), 
however, were closely correlated. This . supports previous research by Spittle 
and Morris (2007), who found a close correspondence between these measures, 
as well as between them and ·a concmrent verbalization (CV) measure. 
These results suggest that imagery researchers and practitioners need to use 
specific measures of perspective to obtain accurate information on perspective 
use during the imagery session or triaL Other recent studies appear to support 
this view. For example, Callow and Roberts (201 0) reported moderate correla-
tions between . a preference measure of perspective and internal and external 
ability scores on the IUQ-2; on postexperimental manipulation checks, 15 out 
of 50 participants in one study and 11 out of 47 participants in another study 
who were assigned to a perspective training group reported extensive switch-
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ing between perspectives. The findings of the current study indicate that 
imagery training-performance studies need to place more emphasis on mea-
suring the actual perspective used and to be more vigilant in employing manip-
ulation checks. 
To measure imagery perspective accurately, it appears that a specific state 
measure (e.g., RS and RV) is more appropriate than a gen~ral questionnaire. 
Murphy (1990, 1994) pointed out that the accurate measurement of critical 
aspects of imagery is crucial to the effectiveness of imagery training. Checking 
imagery content or quality during research and practice has been far from stan-
dar~ yet research has indicated that participants in imagery studies can change 
or vary the imagery script (e.g., Harris & Robinson, 1986; Jowdy & Harris, 
1990; Woolfolk, Murphy, Gottesfeld, & Aitken, 1985). Very few studies have 
measured what participants actually report imagining, as opposed to what the 
researcher told participants to imagine. Thus, there has been a problem with 
ensuring the success of independent variable manipulation, which we can 
address by use of measures like the RS andRV, as in the present study. 
The RS and RV had large standard deviations and, thus, variability, which 
reduced the probability of obtaining statistically significant differences. 
Additionally, this might indicate that the means do not adequately reflect most 
individuals within each group. Examination of individual RS and RV scores 
indicated that perspective use typically followed a bimodal distributjon, with 
participants scoring high (predominantly external imagery) or low (predomi-
nantly internal imagery). Another issue relates to the stability of imagery per-
spective, which can be addressed by conducting studies using the specific mea-
sures on several occasions and for the same skills to answer the fundamental 
question of whether individuals use the same perspective on different occa~ 
sions. Questionnaires such as the IUQ, which examine what the individual usu-
ally does, assume that there is a relatively stable disposition or trait; however, 
in the present study and in the study by Spittle and Morris (2007), the moder~ 
ate to low correlations between the IUQ and the RS and RV, which are state or 
actual use measures, suggest that this is not the case. 
Methodological Issues and Future Research Directions 
In the present study, we fmmd greater use of internal imagery overall and no 
significant differences in imagery use for skill type. The present study does not 
provide information on which perspective is more effective for performance 
enhancement on these skills. Thus, research is needed to investigate internal 
and external training effects on performance. In future studies, researchers may 
consider using a wider range of open and closed skills, especially comparing 
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ball skills and projectile skills with movement skills, as the present study uti-
lized two target skills. 
Another methodological issue relates to the imagery instructions given. to 
participants. Great care was taken not to influence particip~ts to use either per-
spective, however, the instruction to experience all the senses might have led 
to some participants making the interpretation that internal itnagery was what 
the researcher was looking for. In addition, previous training in imagery might 
have influenced the perspective used. Most participants were experienced 
sports people, so some of them may have been exposed to mental training pro-
grams, which would be more likely to instruct them in internal imagery. It 
should be noted that participants' reports of imagery use on the IDQ indicated 
only moderate levels of use during training and competition. 
A potential limitation in the present study is the use of the IUQ, RS, and RV 
during pretest and posttest. Significant differences between pre- and posttest 
scores may be due to familiarization with such a type of measure, subjective per-
sonal choice, and/or experimenter expectancy effects (Kosslyn, 1994). This is 
difficult to avoid in the design of such a training study, since imagery needs to 
be measured by a consistent tool pre- and posttest to assess changes in the 
1magery. 
Most effects for imagery perspective training were not statistically signifi-. 
cant; this may be due to the limited number ofi_rnagery perspective training·s~­
sions. Perhaps with more than four sessions, the changes in scores would have 
\been larger. Studies in which imagery training continues for a substantial num-
ber of sessions and changes in imagery perspective use are monitored periodi-
cally would throw light on this issue. It is also possible that the content of the 
imagery perspective training could be enhanced Because there has been little or 
no research on the impact of iinagery perspective training on imagery perspec-
tive use, we had no indicators regarding the eff~ctive elements of internal or 
external imagery perspective training. Consequently, we employed the princi-
ples of best practice in imagery training generally, emphasizing regular use of 
the internal or external perspective as appropriate. Research on factors that influ-
ence imagery perspective use and preference should lead to the development of 
more powerful training programs to develop or change imagery perspectives. 
In conclusion, in this study we examined whether imagery perspective can 
be trained. The results suggest that we can train people to use more intemal 
imagery, but it may be more difficult to change s1rong internal imagery use to 
more external imagery use. Further research is needed to identify the factors 
that are effective in promoting the use of each imagery perspective. We also 
proposed that all studies of imagery perspective should include measures of 
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actual imagery use, rather than imagery preference, in order to draw valid con-
. elusions. Research indicates that effective use of imagery perspectives can influ-
ence the efficacy and effectiveness of imagery training; therefore, it is important 
for researchers to more fully understand imagery perspective training. 
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